Objective: Peers and siblings are considered an important influence on children's and adolescents' food choice. However, there is a lack of studies examining how peer and sibling impact is related to children's and adolescents' eating behavior. The purpose of this study was to analyze peers' and siblings' impact on children's and adolescents' healthy eating behavior identified from a literature review, summarize the results, and discuss potential social factors that may predict these associations.
Introduction
Childhood overweight and obesity and related negative health outcomes continue to be a major societal problem. The number of overweight and obese children and adolescents (aged five to 19 years) worldwide has risen tenfold in the past four decades. If current trends continue, by 2022 more children and adolescents will be obese than moderately or severely underweight (WHO, 2017) . Previous studies have shown that childhood obesity is associated with an increased likelihood of premature death and disability in adulthood (Jagadesan et al., 2010; Sahoo et al., 2015) . In addition to these future risks, obese children are more prone to experiencing breathing difficulties, have higher risk of fractures and hypertension and early markers of cardiovascular disease, insulin resistance as well as to suffer from the psychological effects of being overweight (Mohammed, Sendra, Lloret & Bosch, 2018) .
Overweight and obesity in children and adolescents often relate to an unhealthy diet and malnutrition (Kuzbicka & Rachon, 2013; Raj & Kumar, 2010) . The intake of dietary fat and sodium is often associated with an increased risk of excess body weight and hypertension in children and youths (Setayeshgar et al., 2017) . Therefore, unhealthy dietary and lifestyle habits may cause obesity and metabolic syndrome (Kodama, 2008) . This makes an unhealthy diet one of the major risk factors for a range of chronic and non-communicable diseases, including cardiovascular diseases, cancer, diabetes and other conditions linked to obesity (Musaiger & Al-Hazzaa, 2012; Tokunaga et al., 2012) . Obesity-related illness is a large burden to individuals and society worldwide (Seidell & Halberstadt, 2015; Tremmel, Gerdtham, Nilsson & Saha, 2017) resulting in huge costs of medical care and treatment and lower life quality, and posing increased risk of mental illness and depression. This reflects a circular causality of negative consequences for the social, mental and physical well-being and health of individuals.
However, obesity, as well as many non-communicable diseases, may be prevented through lifestyle changes, particularly in following a diet that limits the energy intake of total fat and sugars and which increases the consumption of fruit and vegetables as well as legumes and cereals (Mohammed et al., 2018) . Healthy food habits include regular consumption of fruit and vegetables (Pem & Jeewon, 2015) , and healthy eating behavior can be defined as "eating practices and behaviors that are consistent with improving, maintaining and/or enhancing health" (Taylor, Evers & McKenna, 2005) . Following a healthy diet generally implies an intake high in vegetables and fruit and low in fat, sugar, and salt as well as variance and balance in the composition ( de Ridder, Kroese, Evers, Adriaanse & Gillebaart, 2017) . To control the spread of childhood obesity and related illnesses, it is important to understand how to cultivate healthy eating behavior among children and adolescents including understanding how to encourage the choice of healthy food at an early age.
The promotion of a healthy eating behavior requires an understanding of the relations impacting children's eating behavior at different biopsychosocial levels. The biopsychosocial levels that impact personality development and behavior can be conceptualized using a bioecological model of human development (Bronfenbrenner & Morris, 2006) , which evolved from Bronfenbrenner's (1977) ecological systems theory and complements the original model by adding a chronosystem, which refers to how a person and environments change over time. A greater emphasis on processes and the role of biological characteristics was placed in this model. The constant interaction between a person, the context and the process of human development in time is the basis for the bioecological model. This theory highlights the importance and influences of several nested contexts, a series of interdependent systems in which an individual develops. The development of the individual is a constant process that is predetermined by biologically based individual characteristics that influence proximal processes and developmental outcomes (Bronfenbrenner & Morris, 2006) .
The biological factors and evolutionary processes limit human development, implying boundaries of the environmental conditions and experiences required for the realization of human potential. Bioecologically determined resources of personality, for example, ability, experience, knowledge, and skill are required for the efficient functioning between different levels of social systems of proximal processes at a given stage of human development from childhood to old age.
An individual's redefined biological characteristics such as age, gender, physical appearance, intelligence, skills, perseverance, etc. evoke reactions from his/her social environment, which can foster or disrupt the interaction between various levels of social systems and, in turn, influence the process of his/her development (Bronfenbrenner & Morris, 2006) . Both objective (e.g., the events that take place in one's environment) and subjective elements (e.g., one's thoughts, experiences and feelings such as hopes, fears, anticipation, anxiety) (Patel, 2011) are important drivers of the course of human development. However, these elements do not always operate in the same direction (Bronfenbrenner & Morris, 2006) . Therefore, it is important to understand the interaction between different social systems and individuals in order to explain the process of human development and a person's functioning in his/her social environment.
The microsystem level of functioning is closest to the children and adolescents and has a direct influence on their physical, social and psychological development, food preferences and decision-making (Albert, Chein & Steinberg, 2013; Blazevic, 2016; Livazovic, 2017; Scaglioni, Salvioni & Galimberti, 2008; Savage, Fisher & Birch, 2007; Koumoundourou, Tsaousis & Kounenou, et al., 2010) . Bronfenbrenner (1977) conceptualized the microsystem as the complex relations between the person and the immediate environment in which a person belongs. All the direct transactions that take place between individuals and the environment are part of the microsystem. Besides family, and in particular parents and, perhaps, siblings, one of the most important active social agent that influences children's and adolescents' behavior and decisionmaking in the microsystem level are peers (Bronfenbrenner, 1977; Bronfenbrenner & Morris, 2006) . This study will explore the latest research done in this area and summarizes their results to answer the question of what kind of influence, if any, peers and siblings have on children's and adolescents' healthy eating behavior.
Importance of Peers for the Eating Behavior of Children and Adolescents
Peers become increasingly important in late childhood and pre-adolescence (Dykas, Ziv & Cassidy, 2008; Sentse et al., 2010 , Telzer et al., 2015 . Peer relationships have great social and emotional importance and have a capacity to guide individuals on different trajectories for overall adjustment of adolescents' later lives (Gorrese & Andrisano-Ruggieri, 2012) . Specifically, attachment to peer groups and close friends can have an impact on adolescents' decision-making (Payne, 2002; Nawaz & Gilani, 2011) and consumer behavior (Crawford & Novak, 2002; Huang, Wang & Shi, 2012) . Belonging to the peer group is considered an important factor that defines the quality of social relationships with others, which in turn, is linked with adolescent decision-making (Slaten & Basken, 2014) and consumption choices (Bearden & Etzel, 1982; Nuttall & Tinson, 2005) , including food consumption (Fortin & Yazbeck, 2011) . Therefore, peer influence becomes relevant in the context of food choice in shaping children's and adolescents' food preferences and eating behavior at a developmental stage where friends gradually become an important source of information about acceptable modes of action (Davidson, Smith, Wyllie, 2014; Fitzgerald et al, 2009; McClain et al., 2009) . This is in accordance with the more general theory of social norms claiming that behavior is influenced by perceptions of how members of one's social group think and act (Berkowitz, 2004) .
In other words, a social norm is an expectation about appropriate behavior that occurs in the context of the reference group (McDonald & Crandall, 2015) . Different types of norms exist. One kind of norm refers to attitudes or what people feel is right based on morals or beliefs (injunctive norms). A second type of norm is concerned with behavior, i.e. what people actually do (descriptive norms) (Berkowitz, 2004) . Descriptive social norms refer to the perception of what most group members do (e.g., 'most young people eat less than the recommended amount of fruit'). Injunctive social norms indicate perception of what other group members would consider appropriate behavior (e.g., 'most young people think their peers should eat sufficient amounts of fruit') and these two types of social norms may influence one's behavior in different ways (Stok, 2014) .
Previous research has shown that children's and adolescents' food choices, taste preferences and actual eating behavior are influenced by descriptive norms (Lally et al., 2011; Sharps & Robinson, 2015; Verstraeten et al., 2014) . This is in accordance with social cognitive theory, which emphasizes the importance of learning from observing the behavior of significant models (Bandura, 1989) . For children, eating is typically a social occasion, and other eaters, including peers and siblings as well as children's observations of the eating behavior of otheres, influence the development of their own preferences and eating behaviors (Birch & Fisher, 2018) . Modeling positive nutrition behaviors and norms can encourage emulation. This is especially valuable and important in peer settings such as schools and communities where children and adolescents can model healthy eating and active lifestyles as "peer leaders" (Evans, Christoffel, Necheles & Becker, 2010) . The social context in which children's eating patterns develop becomes important because the eating behavior of people in that environment serves as a model for the developing child.
Models can have powerful effects on food selection, especially when the model is similar to the observer or is seen as particularly powerful, as in the case of older peers (Birch & Fisher, 1997) .
To sum up, sound theoretical reasons exist for expecting that social interaction with peers has a crucial impact on children's eating habits, and it is important to understand the links between children's and adolescents' relationships with peers and eating behaviors in order to most effectively translate knowledge into efficacious prevention and intervention efforts. In line with this, research has shown that peer influence on children's and adolescents' eating behavior is significant. Study results have revealed that adolescents exhibit similarities in healthy eating patterns with their best friends' (Bruening et al., 2012) and peers' approval and attitudes of food choice are significant predictors of eating behavior (Kalavana, Maes & de Gucht, 2010) . Findings from another study suggest that observation of healthy eating behaviors in their friends and shared beliefs held by those in the same friendship group may encourage adolescents' healthy eating behavior (Rosenrauch, Ball & Lamb, 2017) . Peer encouragement to eat healthy foods was associated not only with adolescents eating more healthy foods but also with adolescents consuming fewer unhealthy foods (Stok, De Vet, De Wit, Luszczynska, Safron & De Ridder, 2014) . This may be related to the quality of the peer relationships. Notably, Salvy, Miles, Shih, Tucker & Damico (2017) found that stronger peer social functioning was associated with healthier eating habits.
However, peers' influence on children's and adolescents' eating behavior is not always a positive one. A multitude of studies has shown that the impact of peers on children's and adolescents' food choice often goes in the opposite direction. For example, peer modeling was found to be related with adolescents' sugar-sweetened beverages intake (Watts et al., 2018) and peers' liking was a significant predictor of children's consumption of unhealthy foods such as cookies and candy (Daboné, Delisle & Receveur, 2013) . In early adolescence when parental influence dwindles, adolescents may start to develop unhealthy habits under the influence of a peer group (Ridder, Heuvelmans, Visscher, Seidell & Renders, 2010) , consuming more 'junk type of food' when spending time with peers (Bargiota, Delizona, Tsitouras & Koukoulis, 2013) . Thus, friends may encourage unhealthy food choices (Kilanowski, 2015) . For instance, a study by Fitzgerald, Heary, Kelly, Nixon & Shevlin (2013) found that peer support for unhealthy eating was significantly associated with higher intake of unhealthy foods.
Research has shown that consumption of a non-traditional foods (which contain added sugars and oils, which are highly processed and have high energy density) such as of snacks, soft drinks (sodas) and other junk foods can be perceived as synonymous with fitting in with peers, and those perceptions negatively affect healthy dietary choices among adolescents (Brown, Shaibu, Maruapula, Malete & Compher, 2015) . It can be perceived as emotionally and socially risky to be seen to be interested in healthy eating, and peer pressure was a predominant theme motivating most adolescents' food choices (Stead et al., 2011) . Adolescents may worry about what their peers would think about them or they are afraid of being ridiculed for saying they like certain types of foods (Kumar et al., 2016) or of the possibility of being mocked by their peers calling them "freaky", "weird" or "not willing to spend money" (Verstraeten et al., 2014) . This is in line with the results of another study where it was discovered that adolescents used food choices to help them construct a desired image, as a means of judging others, and to signal their conformity with acceptable friendship and peer norms. The findings also suggested that the social and symbolic meanings associated with healthy eating conflicted with processes and values, such as self-image and fitting in with the peer group, which are crucial for successful adolescent development (Stead, McDermott, MacKintosh & Adamson, 2011) .
Conformity, sometimes also thought of as "peer pressure", is considered an important issue during adolescence and refers to going along with the behaviors or opinions of friends or others (Russell, Rosalie & Bakken, 2002) . Development of independent and responsible decision-making is often delayed by adolescents' tendency to conform to the peer group (Mann, Harmoni & Power, 1989) . Young adolescents are less capable of creating choices, recognizing risks and benefits, perceiving the consequences of alternatives, and assessing the credibility of various sources of information with vested interests (Mann, Harmoni & Power, 1989) . This may be linked with adolescents' heightened reward sensitivity, sensation-seeking, preferences for risky behavior, and a greater sense of the importance of complying with the norms of the peer group (Pfeifer et al., 2011) .
Though all studies discussed reveal that relationships with peers have a significant impact on children's and adolescents' healthy eating behavior in a positive or negative way, in other studies insignificant results were found. For example, a couple of studies identified that peers did not influence children's dietary behavior significantly (Coppinger, Jeanes, Dabinett, Vogele & Reeves, 2010; Finnerty, Reeves, Dabinett, Jeanes & Vogele, 2009 ). Though adolescents had positive perceptions of healthy eating peers, this did not significantly influence their eating behavior (Gerrits et al., 2010) . These results are in accordance with the findings from other studies finding that friends' attitudes and behavior did not influence adolescents' fruit and vegetable intake (Pedersen, Grønhøj & Thøgersen, 2015) . No associations were found between friends' social support for healthy eating and healthy food intake or between healthy food intake and friends' encouragement to eat high fat foods or sweets, or commending high fat foods or sweets (Anderson-Steeves, Jones-Smith, Hopkins & Gittelsohn, 2016). Summing up, most research shows a significant peer influence on eating among children and adolescents, but the evidence is mixed regarding the nature of this influence. This means that when, why and to which extent this influence promotes or prevents healthy eating habits is not completely clear.
Importance of Siblings for the Eating Behavior of Children and Adolescents
Approximately 80 percent of western children have at least one sibling. The sibling relationship is likely to last longer than any other relationship in one's lifetime (Howe & Recchia, 2014) and plays an important role in children's and adolescents' psychosocial development (Dirks, Persram, Recchia & Howe, 2015; Pike, Coldwell & Dunn, 2006; Soysal, 2016) and decisionmaking (Morrongiello & Bradley, 1997) . Siblings are important social agents in the consumer socialization of children and adolescents (Kerrane, Bettany & Kerrane, 2015) and significantly influence their consumer behavior (Vorst, Engelsa, Meeus, Dekovic & Leeuwe, 2007) . Siblings are building blocks of the family structure and key players in family dynamics. They have direct effect on one another's development when they serve as social partners, role models, and foils (McHale, Updegraff & Whiteman, 2012) , and it is relevant to look at siblings as microsystem level social agents (Bronfenbrenner, 1977) that may have an important influence on children's and adolescents' food choice and eating habits.
Siblings' impact on children's and adolescents' eating behavior matters as well. A positive association was found between perceived diet engagement or encouragement from brothers and sisters and adolescents' diet quality, balance and diversity components (Vanhelst et al., 2018) .
Having more siblings is also associated with significantly lower BMI and lower likelihood of obesity. Children with siblings have healthier diets and watch less television (Datar, 2017) .
Siblings, especially brothers, were identified by children as a potential barrier to healthy eating because they tease their siblings about eating fruit and vegetables, or indulge in unhealthy foods such as chocolate and crisps (Povey, Cowap & Gratton, 2016) . There is, however, a lack of studies investigating siblings' influence on children's and adolescents' food choice. Therefore, based on the limited number of studies on the influence of siblings, the nature of this influence is quite uncertain.
A systematic review on peer and sibling influence on healthy eating behavior
Based on the short reviews above, it is clear that how peers, and to a less extent siblings, may influence children's and adolescents' healthy eating behavior has been of research interest.
However, inconsistency among results presented in various studies suggests that this field requires further investigation. A diverse set of studies explore different aspects of children's and adolescents' social interaction with siblings and peers to identify the most important factors when targeting these groups to boost eating habits.
When making decisions individuals might be influenced directly, by the people they know themselves, or indirectly by the same social network where individuals belong (Zhang, Pavlou & Ramayya, 2017) . In this review, aspects of social interaction with peers and siblings in the context of children's and adolescents' healthy eating behavior will be analyzed by classifying social interaction into two categories: direct and indirect social interaction. Direct peer influence on decision-making is made through direct communication, while indirect peer influence appears when an individual has an indirect connection in a social network through others (Zhang, Pavlou & Ramayya, 2017) .
Social learning theory refers to learning from social processes (Bandura, 1986) , which include direct communication (direct social interaction) and observation (indirect social interaction), which also comprise learning from watching social interactions of other people and observing behaviors of single individuals which the observer perceives as significant role models.
Direct communication in a social context is explicit information exchanged between subjects, while indirect communication may be opportunistic and coincidental, resulting in learning and information gained through observing the actions of others (Singh, Dong & Andjohn, 2013) .
In order to summarize the results of distinct studies and to answer the research questions, a systematic review was done. The systematic review aims to answer the following questions: 1) to which extent do peers and siblings influence children's and adolescent's healthy eating behavior? 2) how are direct and indirect social interaction with siblings and peers related with children's and adolescents' healthy eating behavior? 3) which factors can explain the influence of peers and siblings on children's and adolescent's healthy eating behavior and food choices?
Methods

Search Strategy
Five databases were searched in September-October, 2018: EBSCO, PubMed, ERIC, Scopus and Web of Science. Medline, Social Psychology Network, Google Scholar and EBSCO.
The following combinations of keywords were used: healthy eat*, *adolescent *, child*, sibling*, peer*, friend*. In total 1656 records were found: 64 -in EBSCO, 523 -in PubMed, 7 -in ERIC, 393 -in Scopus and 669 -in Web of Science. All articles were screened according to titles and abstracts. Articles, which did not match inclusion criteria, were not included in the systematic review. Dates of the search were restricted from 2003 to 2018 aiming to find articles that were published during the last 15 years. No language or study design restrictions were applied.
Study Selection
The titles and the abstracts of studies found were screened for eligibility. Studies were included only if they reported primary research with analytic quantitative or qualitative designs, aimed to answer whether peers and siblings have an influence on children's and adolescents' healthy eating behavior and how the context of (direct and indirect) social interaction with siblings and peers are linked with it, as well as which factors can explain the impact of peers and siblings on children's and adolescents' healthy eating behavior and food choices. In addition, only studies in which the participants were a non-clinical sample and the age of participants ranged from 9 to18 years old (evaluated according to the reported mean age of participants) were included. The other inclusion criteria were the availability, quality, and language of the studies: only freely available, peer-reviewed, full-text articles in English were included.
Studies were excluded from the systematic review if they were focused on overweight or obese (or other clinical condition) children or adolescents, or if the sample consisted of marginal or very special groups, for example, remote communities' aboriginal children, childhood cancer survivors or rugby union players. Studies in which peers were just briefly mentioned without paying special attention to the dimension of the relationship and no specific aspects of the social interaction with siblings and peers were discussed, were also excluded from the analysis. Moreover, studies where disordered eating behavior was investigated or there was no special attention to analyzing the eating behavior, for example, if healthy eating was just mentioned as a part of the intervention program, were excluded. Since in this study healthy eating behavior, first of all, was defined as consumption of healthy foods, studies that investigated meal skipping behavior only were not included. The flow diagram of study selection is presented in Figure 1 .
Data extraction and quality assessment
Data were extracted using standardized forms and entered into Microsoft Word tables provided in this article's results section. Extracted data included study and population characteristics, aim and objectives related with the topic of systematic review, theories used as a theoretical background for the research, primary outcome measure or data generation process, aspects analyzed in the context of relationships with peers (or siblings) and healthy eating behavior, methods used for data analysis, significance of study results and conclusions. To determine which of the 1656 studies to retain for analysis, the quality of the studies was assessed according to the following criteria: influence of social relationships with peers or siblings and eating behavior was at least partly analyzed in the study selected, which means that social interaction with peers or siblings was included, or peers and siblings served as a social context for children's and adolescents' eating;
information about the participants of the study was provided; participants were children and/or adolescents from non-clinical samples; research concepts were clearly defined; study design and data extraction/collection processes were clearly described; organization and implementation of the research were depicted; obtained results and findings of the study were clearly described.
In total 29 of the 1656 studies identified in the review met the quality criteria: 6 -from EBSCO database, 14 -from PubMed database, 3 -from Scopus and 6 -from the Web of Science search engine. The studies were included too different to combine in terms of methodological approaches (either using qualitative or quantitative methods), and they analyzed many different variables in explaining peers' and siblings' influence on children's and adolescents' healthy eating behavior. Therefore, meta-analytic calculations were not performed and the method of the systematic literature review was chosen (Petticrew & Roberts, 2008) .
Data synthesis and analysis
The summary of description information of the studies included is presented in Table 1 .
Descriptive numbers of the studies were calculated manually by taking notes while analyzing each study separately. Studies were grouped according to study design presenting first the studies that used quantitative methods in the results tables.
Figure 1. Flow diagram of study selection
Results
According to the inclusion criteria, 29 studies in total were included in the analysis. The description of the studies included is presented in Table 1 . All studies in this review were peerreviewed journal publications. Peer influence was the predominant research topic in the majority of the studies (86.2%) and very few studies examined siblings' impact on children's and adolescents' eating behavior (6.9%). In the rest of the studies, peers' and siblings' influence was analyzed together in the same article (6.9%). Many studies were conducted in the USA (34.5%), following multicultural studies done in various regions of the world (20.7%) and studies implemented in the United Kingdom (13.8%). The majority of the studies used quantitative research methods (75.86%), more specifically, cross-sectional design was chosen most often (55.17%) for quantitative studies.
For studies that used qualitative research methods (24.14%), most of the studies used focus group design (20.7%) and only one study used a mixed methods design.
To structure the review, participants of the studies were divided into groups by the mean of their age. The majority of studies included older participants; more than a half of the studies investigated adolescents aged 13-18 years (51.72%), around one quarter of the studies (24.14%) included children 9-13 years old, and for the last part of the studies (24.14%), the mean age of participants was not specified, though the age range indicated in these studies varied from 9 to 18 years old. Most studies (37.93%) revealed negative conclusions, indicating that peer's and siblings'
influence on children's and adolescents' healthy eating behavior is negative. Fewer studies (17.24%) concluded that peers and siblings impacted children's eating behavior in a positive way, and in some studies no significant manifestation of peers' and siblings' influence was found (17.24%). In the rest of the studies (27.59%), peers' and siblings' influence on children's and adolescents' eating behavior was observed going in both directions, positive and negative ways, indicating the mixed results of the studies. In total 27.6 percent studies explored peers' and siblings'
influence on children's and adolescents' eating behavior by examining the links of direct social interaction and eating behavior variables, for example, social support received from friends or peers for healthy and unhealthy eating, peers' encouragement to eat healthy, peers' social functioning and siblings' intimacy in relationships. Significant associations between indirect social interaction and eating behavior variables were observed in 69 percent of the studies included, for example, adaptation to eating pattern of peers, peers' social norms for eating, friends' liking of different foods, or friends' nomination, according which, children and their friends eating behavior variables scores were compared. The rest of the studies (3.45%) examined other factors that may have an impact on the eating behavior of children and adolescents. In our case, only one study explored genetic factors that may affect children's eating behavior between siblings (in study #2).
All qualitative studies included were assigned to be in the group of studies that analyze indirect social interaction with peers or siblings and their influence on children's and adolescents' eating behavior. This was because the qualitative studies aimed to explore factors influencing food choices and eating behavior based on participants' observations and perceptions of their social environment where they operate in their everyday lives. Additionally, conclusions about social interaction with peers and siblings and its influences on children's and adolescents' eating behavior were made based on researchers' interpretations that came from analyzing qualitative data where social interaction was implied by the data context. The main characteristics of the 29 articles that met the inclusion and quality criteria are presented in Table 2 . Different methodologies were used to measure children' and adolescents' eating behavior and relationships with peers and/or siblings. In the studies that used quantitative methods, children's and adolescents' eating behavior was most frequently analyzed by measuring self-reported healthy and/or unhealthy food intake (18 of 29, #1, #3-6, #8-12, #14-18, #20-22) or eating habits based on respondents' attitudes towards consuming healthy and unhealthy foods (5 of 29, #2, #7, #13, #19), for example, willingness to eat (un)healthy foods (#19) or healthy eating awareness (#7). Aspects of peers' and siblings' influence on children's and adolescents' eating behavior in the context of direct social interaction were examined mostly by measuring peers' or friends' social support for healthy eating behavior or related factors (6 of 29, #1, #5-7, #15, #18), more specifically, peers' encouragement (#15) and friends' social influence (through support) for healthy eating (#18). Another aspect of direct social interaction influence with peers and siblings was measured by peers' social functioning (meaning how well adolescents get along with peers, their adaptation in the social context of peers) (DeWalt et al., 2013) (#20), and quality of siblings' relationships (#13).
Indirect social interaction with peers and its impact on children's and adolescents' eating behavior was measured by perceived social norms (including descriptive and injunctive norms) (4 of 29, #9, #14, #19, #22) and friends' nominations, that is, when participants were asked to rank their friends from school in terms of closeness (4 of 29, #3, #10-11, #16), were also quite often assessed. Other aspects included peers' liking for healthy and unhealthy food (#4), peers' approval of new eating habits (#12), perception of healthy and unhealthy eating peers (#8), and eating with peers (#21). Reliability coefficients of the measures used in the various studies met a proposed threshold indicating suitability for use in psychological research for group comparisons (i.e., Cronbach α> 0.5) (Streiner & Norman, 2008) . In studies that used qualitative methods, children's and adolescents' eating behavior generally aimed at identifying factors that influence food-related decision-making and actual consumption of (un)healthy foods (3 of 29, #25, #27-28). Other qualitative studies strived to determine factors that affect children's and adolescents' attitude to healthy eating behavior, beliefs and meanings that they assign to healthy eating considering the peer context (4 of 29, #23-24, #26, #29). In study #2, siblings' influence on eating behavior was explored considering neither direct nor indirect social interaction instead including genetic factors.
The majority of studies used findings of previous research as background (10 of 29, #2-5, #11, #15, #18, #21, #26 and #29). A socio-ecological systems model (Sallis, Owen & Fisher, 2008) was the theoretical background for four out of 29 studies (#16, #23, #27-28). Other theories used in explaining peers' and siblings' influence on children's' and adolescents' eating behavior were social cognitive theory (Bandura, 1986; Baranowski, Perry & Parcel, 2002) (Blanton & Christie, 2003 ) (#8), and theory of planned behavior (Ajzen, 1991) (#19). A social norms approach (Berkowitz, 2004) was used in #22, systemic view of family (Feinberg, Solmeyer & McHale, 2012) in study #13, the health belief model (Janz, Champion & Strecher, 2002) in study #24, and in the rest of the studies a combination of theories was used as the basis for the research (5 of 29, #10, #12, #14, #20, #25). Examine the links between consumption of fruit and vegetables and fatty foods among adolescents and the perceptions of typical (un)healthy eating peers (prototypes). B
Deviance Regulation Theory & previous research
Unhealthy and healthy eater prototypes. The adjectives used were derived from a study of young people's eater prototypes (Gerrits, de Ridder, de Wit, et al. 2009 ) (α = 0.89 and 0.88). Fruit (1 item) and vegetable (1 item 
Longitudinal
Identify the socio-environmental, personal and behavioral factors that are longitudinally predictive of changes in adolescents' fast-food intake. B
Social cognitive Theory, previous research
Data from Project EAT to build on the previous cross-sectional analysis; Population-based longitudinal cohort study. Fast food intake frequency (1 item) Friends' concern for (their) healthy eating (1 item Findings from the studies included are summarized in Table 3 . Statistically significant links were found between peers'/siblings' influence and children's/adolescents' eating behavior in the majority of the quantitative studies (12 of 29, #2-4, #6-7, #9-11, #15, #17, #20-21). For example, friends' concern for eating healthy food was predictive of lower fast-food intake (#17), peer attitudes and peer approval (#9) and better social functioning among peers (#20) were related to healthier eating habits of adolescents. A positive association was also found between the level of perceived engagement in healthy eating of siblings and diet quality, but negative associations were found between diet quality and perceived encouragement level of healthy eating from a best friend, and meal frequency was negatively associated with the perceived encouragement of the healthy eating from a best friend (#15).
These findings are in accordance with other studies where it was identified that peer social influence (#7), peer support for unhealthy eating (#6) and peer attitudes toward food and adaptation to the eating habits of peers (#9) were associated with unhealthy eating and higher unhealthy food intake. Children's unhealthy food consumption, such as eating cookies and candy, was found to be related to peers' liking of cookies and candy, which are high-calorie density snacks and can be categorized as unhealthy food (Potvin Kent, Pauze, Roy & de Billy, 2018) (#4). This is in line with the results of the Moreno-Maldonado et al. (2018) study where it was ascertained that similar patterns exist between adolescents' and their peers' consumption of breakfast, fruit, candy, and softdrink (#11). Friends' consumption of energy-dense snack foods and student snack consumption norms in school contexts also predict adolescents' consumption of energy-dense, nutrient-poor snack foods (#10). This fits well with the findings that adolescents eat more 'junk type of food' when eating out with peers (#21) and that the non-shared environments factors such as norms of a peer group and eating meals away from home can explain children's eating habits better than genetic factors (#2). Non-shared environments are environments that make siblings different from each other. One of the non-shared environments that is consistently viewed as the most salient during teenage years is the peer group (Harris, 1998 as cited in Beaver et al., 2012) .
In contrast to these significant associations, contradictory results were found in other studies (4 of 12, #1, #5, #12, #18). For instance, in some studies (#5, #18) no significant links were found between peer influence and dietary intake. It was also discovered that friends' support for healthy eating did not have statistically significant relations with children's healthy eating (#1), and the descriptive and injunctive norms of friends did not significantly predict adolescents' fruit and vegetable eating behavior (#12). The discrepancy between findings of peers' and siblings' influence on children's and adolescents' healthy eating behavior can also be seen from the mixed results of some of the studies included (7 of 12, #3, #8, #13, #14, #16, #19, #22). It was found that adolescents' friends exhibit similarities in healthy eating patterns since vegetable intake was related with adolescents' and their best friends' intake, though no associations were seen among friends for fruit intake (#3). This is in accordance with findings that more frequent consumption of SSB by peers was associated with greater SSB intake by adolescents, but peers' fast food intake was not linked with adolescents' SBB consumption (#16). It was also discovered that though more frequent fruit and vegetable consumption is associated with a more positive image of peers who eat healthily, adolescents' consumption of fatty foods is not influenced by their perception of healthy or unhealthy eating peers' image (#8). Interestingly, revealed that subjective peer norms can impact intake of both healthy (fruit and vegetables) and unhealthy (snacks and soft drinks) food (#14).
In another study, it was found that the stronger adolescents' perception of corresponding subjective norms, the stronger their intention to eat unhealthy foods (snacks), but neither subjective norms mediated by behavioral intention nor behavioral willingness can explain snack consumption in the peer context (#19). However, in the same study it was also identified that subjective norms mediated by intention can explain the general eating pattern of adolescents and how likeable the respondents perceive the peer to be (less positive perception of the unhealthy eating peer and the more positive perception of the healthy eating peer), the more favorable their general eating pattern (more frequent consumption of healthy foods such as fresh fruit, cooked vegetables, salad, wholemeal bread) (#19). found that though health-promoting descriptive norms can increase adolescents' actual intake of fruit, no effect was found for fruit intake intention.
Health-promoting injunctive norms had no positive significant effect on fruit intake and unexpectedly, even caused a decrease in fruit intake intentions (#22). Interesting conflicting results
were also observed in the study of where it was revealed that peer encouragement of healthy eating was related to actual intake of both healthy and unhealthy food, and peer discouragement of unhealthy eating was not significantly related to any of the types of food intake (#14). Speaking about siblings' influence on children's and adolescents' eating behavior, it was ascertained that sibling intimacy was positively associated with adolescents' general health attitudes (healthy diet and physical activity), but sibling conflict was found not to be significantly associated with health attitudes including attitude to healthy eating (#13).
In the studies that used a qualitative approach (7 of 29, #23-29), a negative influence of peers and siblings was identified in the majority of research (6 of 7, #23, #25-29). Interviews with children revealed that friends are often seen as a negative social influence on healthy eating.
Participants indicated that friends encourage unhealthy food choices by inviting children to eat together in fast food restaurants such as McDonald's, Taco Bell, and Burger King (#25). These results are in accordance with the findings from another qualitative study finding that adolescents' friends share the same food preferences and purchase similar foods from corner stores, and foods such as fruit and vegetables were not listed as items purchased in the presence of friends; instead, chips, candy, and soda were the foods purchased with peers (#28). Some children reported friends as the main social barrier for healthy eating since they and sometimes siblings were not supportive of eating fruit and vegetables (#29). Another social barrier related to peers was adolescents' desire to fit into peer groups. Adolescents reflected that friends would think that in trying to eat healthily they were thinking that they were better, or special and proud. A non-traditional diet of pies, soft drinks, and other junk food was perceived as synonymous with wealth and fitting in with peers.
Those perceptions, in turn, negatively affected healthy dietary choices among adolescents (#23). It was emotionally and socially risky to be seen as being interested in healthy eating regarding the fear to be mocked by peers. Therefore, adolescents were anxious about not being accepted by peers if consuming food that is not acceptable to peers (#26). One way to be accepted by the by peer group is to comply with social norms of peers since perceived subjective peer norms were found to influence adolescents' food choice because adolescents' food choices help them construct the desired image to signal their conformity with acceptable friendship and peer norms (#27). In one of the qualitative studies (#24), conflicting themes were observed. Though friends and siblings were perceived as a barrier to healthy eating, because adolescents reported that they ate unhealthily in the company of friends and siblings, some of the girls perceived friends as facilitators for healthy eating and they reported being encouraged by friends to eat healthy foods and enabling their friends to eat healthily by sharing healthy snacks (#24). 
Yes/ No
Significant positive associations were found for wholegrain and dairy food intake between adolescents and their friend groups and best friends. Vegetable intake was related with adolescents and their best friends' intake.
No associations were seen among friends for fruit intake.
Adolescents' friends exhibit similarities in healthy eating patterns. There were no significant associations between peer influence and dietary intake. Fitzgerald et al., 2013 Mediation of self-efficacy between peer support of (un)healthy and healthy and unhealthy food intake SEM multigroup analysis
6.
Yes
Higher peer support for unhealthy eating was associated with unhealthy food intake. Self-efficacy mediated relation between peer support for healthy eating and healthy food intake. Self-efficacy was related to both unhealthy and healthy dietary patterns. 
Peer social influence was associated with more unhealthy eating in older participants. Self-regulations strategies mediate the effect between peer social influence and healthy eating awareness among children and adolescents
Children use more of selfregulation strategies in comparison with adolescents.
8.Gerrits et al., 2010
Links of consumption of fruit and vegetables and adolescents' perception typical of (un)healthy eating peers.
Analyses of variance, correlation coefficients, hierarchical linear and ordinal regression analyses.
Yes/ No
Higher fruit and vegetable consumption was associated with more positive image of healthy eating peers. Fatty foods consumption was not associated with adolescents' perception of healthy and unhealthy eating peers' image. Sibling intimacy was positively associated with adolescents' general health attitudes (healthy diet and physical activity). Association between conflict and health risks were stronger for dyads with older brothers.
Mixed results
Sibling conflict was not associated with youths' health attitudes including attitude to healthy eating. 14. Subjective peer norms, perceived peer encouragement and discouragement and adolescent eating behavior Hierarchical linear regression analyses
Yes/ No
Subjective peer norms were associated with healthy eating intentions, intake of healthy food (fruit and vegetables) and intake of unhealthy food (snacks and soft drinks). Perceived peer encouragement of healthy eating and perceived peer discouragement of unhealthy eating were related to healthy eating intentions. Only peer encouragement of healthy eating was related to intake of both healthy and unhealthy food. Peer discouragement of unhealthy eating was not related to healthy and unhealthy food intake. Among boys, friends' concern for eating healthy food were predictive of lower fast-food intake. For boys, friends' concern for eating healthy food is protective factor against higher fast-food intake. 
Subjective norms mediated by behavioral intention nor behavioral willingness did not explain snack consumption in the peer context. Adolescents' perception of corresponding subjective norms is positively related to their intention to eat unhealthy foods (snacks). Subjective norms mediated by intention explained general eating pattern. Less positive perception of the unhealthy eating peer and the more positive of the healthy eating peer, the more favorable is adolescents' eating pattern.
Importance of attitude
Mixed results 20. Salvy et al., 2017 Effect of peer social functioning on healthy eating habits
Multilevel regression modeling
Yes Higher PSF predicts healthier eating habits. The positive effect of PSF on healthy eating is stronger among youths who reported higher family connectedness.
Importance of neighborhood SES
Randomized controlled trial 21. Bargiota, A. et al., 2013 Eating with peers as a factor influencing adolescents'
Multivariate linear and logistic regression
Yes Adolescents ate out of home either with family or with peers, with more healthful food being eaten with family and more 'junk type of food' with peers. Boys ate out significantly more frequently than girls.
Gender differences food choices 22. Perceived peer social norms' effect on intended and actual fruit consumption Randomized experimental trial
Yes/ No
A health promoting descriptive norm can increase actual intake of fruit in adolescents, but no effect on fruit intake intention was found. Health-promoting injunctive norms had no positive effect on fruit intake and also caused a decrease in fruit intake intentions. A simple single-sentence norm messages hold the potential to substantially influence health behavior.
Gender differences
Focus groups 23. Brown et al., 2015 Factors that influence adolescent perceptions and attitudes related to diet 
Discussion
Eating is not only a physiological action, it is also a social practice (Delormier, Frohlich & Potvin, 2009 ) that takes place in a social context (Robinson, Blissett & Higgs, 2013) . This happens at the level of the microsystem, where biopsychosocial development takes place (Bronfenbrenner & Morris, 2006) . Peers and siblings are important social agents whose influence on the development of children's and adolescents' eating behavior should not be underestimated (Deković et al., 2002; Howe & Recchia, 2014; Rochebrochard & Joshi, 2013; Rubin, Bukowski & Bowker, 2015) .
Children's and adolescents' relationships with siblings and peers take up an important part of their lives and impact eating behavior, though based on this systematic review there is an overall lack of studies analyzing siblings' influence on children's and adolescents' eating behavior. Nevertheless, a comprehensive review of previous research is provided. This may serve as a resource to guide future policy-making and research efforts in this area.
Most of the studies included analyzed the influence of peers on children's and adolescent's eating behavior by exploring indirect social interaction with peers in the social context of the microsystem. We defined indirect social interaction as occurring in a social context, where children and adolescents interact, and we included various forms of indirect communication such as observing others' behavior (Singh et al., 2013) , or having an indirect connection in a social network through others (Zhang et al., 2017) . This is particularly relevant in the peer context, because peers' influence on eating behavior is not only picked up by observing one's close friends, but also by watching peers in the proximal social environment at the microsystem level. In addition, observing peers and influencers on social media channels could be considered as an additional social agent influencing children's development at the microsystem level, considering the increase in young people's direct and indirect use of social media technologies (Ibáñez-Cubillas, Díaz-Martín & Pérez-Torregrosa, 2017; Genner & Süss, 2017; WHO, 2016) . The other part of the studies included in this review examined the impact of direct social interaction that was defined as the influence made by direct communication with peers and by the people that adolescents know directly (Singh et al., 2013; Zhang et al., 2017) . However, the influence of direct and indirect social interaction with peers and siblings is often mixed and difficult to disentangle and study separately. Results of the review found that positive influence on children's and adolescents' eating behavior is related to friends' concern for eating healthy food (Bauer et al., 2008) , peer approval (Kalvana et al., 2010) , perceived engagement level of siblings (Vanhelst, et al., 2018) , and descriptive norms . However, opposite results were identified in other studies indicating that negative peer influence prevails in the results of most studies. Negative peer and sibling influence on children's and adolescents' eating habits is found to be related with peer social influence (Gaspar de Matos et al., 2016) , peer support for unhealthy eating (Fitzgerald et al., 2013) and peer attitudes toward food and adaptation to the eating habits of peers (Kalvana et al., 2010) , peers' liking (of unhealthy) (Daboné et al., 2013) and eating out with peers ( Bargiota et al., 2013) .
The negative influence of peers was observed in the majority of qualitative design studies.
Friends were often seen as the barriers for healthy eating and facilitators towards eating more snacks and junk foods (Kilanowski, 2015; Brown et al., 2015; Christiansen et al., 2013; Povey et al., 2016; Stead et al., 2011) . In some studies, no significant associations were found between peer influence and eating behavior (Finnerty et al., 2009; Coppinger et al., 2010; Anderson-Steeves et al., 2017; Pedersen et al., 2015) . Discrepancy between findings of peer and sibling influence on children's and adolescents' healthy eating behavior is also seen from the mixed results of some studies included (Bruening et al., 2012; Gerrits et al., 2010; Senguttuvan et al., 2014; Watts et al., 2018; Dohnke et al., 2015; . This indicates that this research area requires further investigation since some theoretical ambiguities remain, and peers' and siblings' impact on children's and adolescents' healthy eating behavior remains unclear.
In many of the studies analyzed, the authors did not discuss social factors that could explain the strength of peer and sibling influence on children's and adolescents' eating behavior in the context of their biopsychosocial development. However, some factors that can be used to explain healthy eating behavior of children and adolescents are mentioned. One of these factors quite often referred to in the studies in this review is gender differences (Bauer et al., 2008; Gerrits et al., 2010; Moreno-Maldonado et al., 2018; Beaver et al., 2012) . It was found that girls tend to consume more healthy food items such as fruit and are less likely to consume fatty food and soft drinks than boys (Gerrits et al., 2010; Moreno-Maldonado et al., 2018) . And vice versa, boys scored significantly higher on the unhealthy eating habits scale and eating more out with peers at fast food restaurants (Bargiota, et al., 2013; Beaver et al., 2012) and are more likely to consume unhealthy products than girls (Kalavana et al., 2010) . This is in accordance with the results from other studies, where it was observed that girls prefer to eat healthier food than boys (Caine-Bish & Scheule, 2009; Cooke & Wardle, 2005) . This may be related with girls being more dissatisfied with their bodies than boys (Lawler & Nixon, 2009; Mäkinen, Puukko-Viertomies, Lindberg, Siimes & Aalberg, 2012) and therefore being more active in dieting behaviors such as drinking more water and eating more fruit and vegetables (Baskova, Holubcikova & Baska, 2017; Sampei, Sigulem, Novo, Juliano & Colugnat, 2009 ). Boys' tendency to consume more unhealthy foods and eating out with peers more frequently may be linked with boys' desire to be popular among peer groups, since popular children in school are often perceived as eating more unhealthy foods (Giese, Juhász, Schupp & Renner, 2013) . It was also found that boys are more susceptible to peer influence that encourages risk-taking behaviors (Closson, 2009 ) since boys' perception of being popular implies being "cool" and engaging in risky, defiant behaviors (McCoy, Dimler, Samuels & Natsuaki, 2017) . Perceiving themselves as being popular appears to be more important for boys than for girls (Putarek & Keresteš, 2015) .
Fear of not being accepted by the peer group or being mocked by peers for consuming healthy food can also serve as factors explaining adolescent eating behavior (Stead et al., 2011; Verstraeten et al., 2014) . However, the factors of social relationship quality that can explain children's fear of not being accepted, being mocked by peers or following perceived peers' social norms are not discussed is studies included in the review. It is also an open question how these factors interact with peers' and siblings' influence on children's and adolescents' eating habits. In late childhood and adolescence, there is a great need for being accepted by the peer group and belonging to it (Newman, Lohman & Newman, 2007) .
Trusting relationships at school and in other social networks emerge as protective factors that are crucial to the positive development of early adolescents (Drolet & Arcand, 2013) . Peers create a social context where adolescents can compare themselves with each other and create a personal sense of identity (Nawaz, 2011) . Therefore, consumption of particular foods may be one of the ways to express belongingness to the peer group and being accepted by peers (Stead et al., 2011; Verstraeten et al., 2014) . However, the social and symbolic meanings that adolescents associate with healthy eating may conflict with processes and values such as self-image and fitting in with the peer group (Stead et al., 2011) . This means that wanting to be accepted and belonging to the peer group makes a huge impact on adolescents' food choices, but this impact may occur more in an indirect way, whereas belongingness to peers and getting their approval may be more important for adolescents than food consumption itself.
To conclude, it can be said that since peer and sibling influence on children's and adolescents' healthy eating behavior can both be a negative (Brown et al., 2015; Daboné et al., 2013; Fitzgerald et al., 2013; Gaspar de Matos et al., 2016; Larson et al., 2017; Watts et al., 2018; ) and a positive one (Bauer et al., 2008; Bruening et al., 2012; Gerrits et al., 2010; Kalvana et al., 2010; Salvy et al., 2017) there is a need to study factors that can determine what is important for the direction this influence takes. It is unclear what factors related to children's and adolescents'
interaction with peers, in other words, social relationship factors, may explain peers' and siblings' impact on eating behavior and answer the questions of why and when peers' and siblings' influence on healthy eating behavior is positive and when negative, and why some children and adolescents give in to peers' and siblings' influence more easily than others, and whose influence, peers or siblings, dominates and is stronger on children and adolescents' food choices. Factors related to the quality of social relationships, for example, attachment to peers and siblings, or belongingness to the peer group may potentially shed light on these issues.
Conclusions
Peers' influence on children's and adolescents' healthy eating behavior is often found to be negative in increasing consumption of unhealthy energy-dense and low-nutrition value foods.
However, in some cases, this influence can also be a positive one and there is a need to find effective ways how it could be used in encouraging the healthy eating behavior of children and adolescents. There is a lack of studies exploring siblings' impact on children's and adolescents' eating behavior. Therefore, more research in this area is needed. Factors related to social interaction that may explain peer and sibling influence on children's and adolescents' healthy eating behavior are unclear. Potential factors of interest may be factors related to the quality of social relationships with peers and siblings. Further empirical research investigating links of social interaction with peers and siblings, the aspects of the quality of these relationships and children's and adolescents' healthy eating behavior is needed.
